Hypothesis:
The dart-throwing motion (DTM) is functionally very important movement from radial extension to ulnar flection of the wrist and the anatomical and biomechanical futures have been demonstrated experimentally. Clinically, there is the only report to be published to describe the method of goniometric measurement for DTM but the reliability of measurement has not been evaluated. We hypothesized that our DTM measurement method using a tablet device and a simple jig can be a more reliable method. Methods: Participants were 10 healthy volunteers for assessing intrarater reliability and 3 examiners for interrater reliability. Range of extension-flexion and DTM were evaluated. Participants moved their wrist in each motion plane on a flat table. During the DTM measurements, their hand was fixed to an isosceles right triangle jig and kept their wrist rotation 45° obliquely on the table, so they moved their wrist freely in a DTM plane on the table. Photo images at each maximum wrist position from right overhead were recorded using a tablet device and the angle was measured by goniometric software launched on the device. Reference points were marked on participant's skin before recording images according to our protocol. Intraclass correlation coefficients (ICC) were compared to determine intrarater and interrater reliability, using the SPSS software package (P < .05). Results: All results are shown in Table 1 . According to the guideline provided by Landis and Koch, there was substantial intraobserver (ICC = .67, .71) and interobserver (ICC = .77, .72) in flexion and extension, respectively. We observed almost perfect intraobserver (ICC = .92) and substantial interobserver (ICC = .79) in ulnar flexion and substantial intraobserver (ICC = .62) in radial extension in a DTM plane. There was moderate interobserver (ICC = .59) in radial extension in a DTM plane. Conclusion: The results of the study indicate that the measuring method of the range of motion by use of tablet device can maintain fixed reliability or more. Intrarater and interrater reliability of our method of measurement for DTM compares favorably with conventional flexionextension motion. The recording of photo image can transform a 3-dimensional object to the plane figure and make the measurement easy. Objective: To compare the microstructure of normal lunates and Kienböck lunates with MicroCT. Materials and Methods: Seventeen fresh lunates from the patients with stage III Kienböck disease and 8 normal lunates were scanned with MicroCT. Four regions of interest were selected to measure the trabecular parameters. The number and diameter of the nutrient foramina were measured. Results: All the Kienböck lunates had bony discontinuity at the distal surface like a greenstick fracture. Within the 3 regions in the distal surface, the bone volume, bone volume density, and the structure model index were significantly larger in the middle region when compared with those of the palm and dorsal regions. Conversely, trabecular separation and bone surface/bone volume were smaller in the middle region. Comparing the central trabecular bones of the Kienböck lunates with those of the normal lunates, we found the bone volume, bone volume density, and bone surface were significantly larger in Kienböck lunates while the trabecular separation and trabecular pattern factor were significantly smaller. There was no significant difference for the number and diameter of the nutrient foramina between 2 sides of Kienböck lunates. The diameters of the nutrient foramina of the Kienböck lunates were significantly larger on the dorsal side and smaller on the palmar side when compared with normal lunates (P < .05). Conclusion: In Kienböck lunates, the bony disruptions were mostly located in the palmar or dorsal area where it was shown to be structurally weaker from trabecular bone structure analysis, leading to separation of the distal part of the fracture, disruption of blood supply, poor bone remodeling, and proneness to secondary fracture and eventual collapse.
Microstructure Study of the Normal Lunates and Kienböck Lunates With MicroCT Imaging

Failed Scaphoid Surgery With Nonunion, Bone Defect, and Loose Headless Screw Treated by Nonunion Resection, Bone Grafting, and Scaphoid Plating
Radek Kebrle 1 , Tomas Helmut 1 , and Alena Schmoranzova 1 1 UPCHR Vysoke nad Jizerou, Vysoke nad Jizerou, Czech Republic Objectives: Failed scaphoid osteosynthesis or failed scaphoid nonunion treatment with headless screw lead to a persistent scaphoid nonunion with loose screw, bone defect that is not just between proximal and distal fragment but also around loose screw within these fragments. Stable intramedullary screw fixation is seldom possible. In these cases, stable fixation maybe performed by using scaphoid plate and angular stable screws. Patient and Methods: Ten consecutive patients with persistent scaphoid nonunion after primary osteosynthesis for fracture treatment or after secondary treatment for scaphoid nonunion were within the group. Size of the fragments and bone defect within proximal and distal fragments did not allow operating surgeon to use headless screw for stabilization. All patients were treated by screw removal, nonunion resection, bone grafting by autograft from iliac crest, and stabilization by 1.5 mm scaphoid plate with angular stable screws through volar approach. Surgery was followed by 6 weeks of casting and 6 weeks of protected mobilization. All patients were followed clinically and radiologically at 2, 6, 12, and 24 weeks after surgery until clear signs of healing or nonhealing of the scaphoid. In case of doubts about the healing process, computed tomography (CT) scan was used for confirmation and patients were followed up to 18 months after surgery. In 2 patients with screw inserted from proximal pole, second approach was used with stabilization through volar approach. In 2 patients, removal of the screw was impossible so it was decided to leave the screw within the bone with grafting around it and applying adjacent plate stabilization on top. Results: Eight patients healed the scaphoid. Wrist synovitis disappeared with scaphoid stabilization. Pain subsided to 0 in 6 with return of full wrist motion and function. In 2 cases, residual motion limitation of 20° and 30° with residual pain at the end of motion arc in heavy load persisted. Two patients that failed to heal have persistent wrist synovitis, motion limitation, and pain with function restriction. One of the persistent nonunions was 9 years old nonunion and second had small proximal fragment with difficulty to fix proximal fragment with screws. In 4 patients, plate was removed in second setting. Discussion: Persistent scaphoid nonunion after previous attempts to heal it with loose headless screw within the bone mean structural problem for operating surgeon due to necessity to reconstruct shape of the bone and stabilize it by osteosynthesis. Intramedullary screws cannot be used in this occasion. Extramedullary stabilization by scaphoid plate and angular stable screws owes reliable stabilization necessary for scaphoid healing and maybe treatment of choice as we have shown in this presentation.
Midcarpal and STT Arthritis in Patients With CMC Arthritis
Evan B. Katzel 1 , Sameer Shakir 1 , John Fowler 1 , Glenn A. Buterbaugh 1 , and Joseph E. Imbriglia 1 1 University of Pittsburgh Medical Center, PA, USA Introduction: Carpometacarpal (CMC) arthroplasty provides well-documented pain relief with preservation of thenar function. Nevertheless, a segment of the population undergoing this procedure will continue to have pain following surgery. The authors hypothesize that unrecognized midcarpal (capitolunate) arthritis is a major contributor to persistent pain after CMC arthroplasty. The prevalence of midcarpal arthritis in patients with basal joint arthritis is unknown. The goal of this study is to establish the radiographic prevalence of midcarpal arthritis in patients with CMC arthritis and/or STT (scaphotrapezotrapezoid) arthritis. Methods: Patients with basal joint arthritis were identified from a billing search using International Statistical Classification of Diseases and Related Health Problems (ICD)-9 code 716.94. Hand radiographs were retrospectively reviewed and graded using the Eaton classification and Sodha classification for CMC arthritis. STT arthritis and midcarpal arthritis were graded using the Sodha classification for arthritis. Results: In all, 896 x-rays were reviewed. The overall prevalence of STT arthritis in this population was 64%. The overall prevalence of midcarpal arthritis in this population was 23.5%. The prevalence of midcarpal arthritis in patients with radiologic evidence of CMC arthritis was 25.4%. The prevalence of severe midcarpal arthritis was 7%. Conclusions: The prevalence of midcarpal arthritis in patients with basal joint arthritis is 24%. The presence of 2 locations of arthritis may explain persistent hand and wrist pain in this population despite CMC arthroplasty. Clinically, this data will allow hand surgeons to better educate patients with basal joint and midcarpal arthritis regarding the possibility of incomplete pain relief following CMC arthroplasty.
